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OBSERVATIONS ON THE CULTIVATION AND DISEASES OF 
CABBAGE AND ONIONS IN EUROPE, 1922. 
By J. C. Walker, 
Pathologist, Bureau of Plant Industry. 


introduction 


During the summer of 1922 the writer visited several 
European countries, including England, Denmark, Holland, i 
France, Spain, and the Canary Isiands, under the authorization 
of the Office of Cotton, Truck, and Forage Crop Disease Inves- 
tigations, Bureau of Plant Industry, U. S. Department of Agri- 
culture. The primary purpose of this excursion was to study 
the occurrence oi onion and cabbage diseases in western Europe 
and the culture of these crops in so far as it related to the 
development and distribution of disease. In order that the 
-notes thus accumulated may be of use to others particularly 
interested, they are presented in the present form, In must 
be realized that the data acquired in this hurried manner is 
necessarily incomplete, and the reader is therefore requested 
to look upon them only as travel notes, and not as an attempt 
at a complete compilation of facts. | 


I am indebted to many in each country for the cordial re- 
ception and aid extended in each case. Among this number I 
should mention lir. A. D. Cotton, Dr. W. B. Brierley, and Dr. 
E. J. Butler in England; Dr. Carl Ferdinandsen in Denmark; Dr. 
H, M. Quanjer and Dr. J. Westerdijk in Holland; Dr. E. Foex 
and Mr. Jean Dufrenoy in France; and Dr. Gonzales-Fragoso, 
Sefior Luis Liro, and Seifior Janini Janini in Spain. 


ENGLAND 


Cabbage Culture in England 


The climate of England is almost ideezl for the culture of 
cabbage and its close relatives. The mild winter permits the 
growing of cabbege through the entire winter period, while the 
cool, moist summer is especiclly favorazle. Cabbage allies are 
grown more commonly than in «serica. Cauliflower, Brussels 
Sprouts, kohlrabi, and kale are very co:muion crops. The list 
of common cabbage varieties is quite different from that used 
in America. Since cabbage can be plarited to mature at almost 
eny time during the year, the solid head suitabie for storage 
and long distance shipment is umnecessary. On tne other hend, 
the English conswaer prefers cabbage cooked as = “green”, and 
therefore much prefers a heed of loosely packed green leaves 
to & solid white head. 


Cabbage and its allies are very co:uion in sizall gardens 
everywhere. ihere cre a few intensive cabbage sections, how- 
ever. One of these which was visited, the Evesham district in 
ae Avon Velley, a few miles’ frou Stretford, may serve to il- 

ustrate. 


w 
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Cabbage culture is very extensive in this section. The © ‘jy 
Stokes farm which wé visited is about 600 acres in extent, and 
about 80 acres are in cabbage. The chief crop is the spring 

crop. Seed is sown in seec beds from June 15’ to July 
Transplanting is being done now (September 26). ‘he crop 

grows throughout the winter season and matures in February and 
March. The winter is more or less frosty but the varieties 

used are hardy enough to stand this and keep on growing. The 

crop is cut very early in the spring if the prices are high,-- 

even while‘the heads are very small end green. The chief va- 

riety usec for the spring crop is Early ivesham; Early Offenham 

is another common variety of the same type. These both produce 
heads of a loose, pointed type. 


Savoy cabbage is grown here commonly as a late fall and 
early winter crop. The seed is sovm early in the spring and 
transplanting is done in June or July. The two varieties most 
commonly used are “Best of All"“and “Drumhead". The former is 
the earliest end is beginning to be harvested now (Sept. 26). 
The fields are cut two or more times. This variety is not so 
hardy as Drumhead and vill burst readily. Drumhead matures 
later and will stend for sn indefinite period through the winter 
and can be thus cut and marketed as needed. 


All transplanting is done by hand here as elsewhere in 
Zurope. The foreman on Stokes’ farm says 15 expert men will 
pull plants and set 12 acres in a good day when watering is 
not necessary. ‘“Jith the spring crop (#arly Evesham) the plants 
are set 9 to 10 inches apart in rows 20 to 24 inches apart. 

The Savoy plants are set about 15 inches apart in rows y 30 to 
56 inches apart, 


Brussels sprouts are also grown here in large acreages. 
Fields of these are beginning to mature now (Sept. 26). Cau- 
liflower is also grovm coziuaonly. 


Cabbage farmers here as a rule grow their own seed. With 
spring cabbages a few are selected at harvest (early spring). 
pulled out and set out in one-yard squares in an isolated place. 
The plants lie dormant for a while and then send up seed stems 
and mature seed in August, which of course can not be used 
until the next June. Savoys niust be selected in the fall and 
sét out during the winter. Brussels sprouts maturing during 
the winter will send up seed stems at once and mature seed in 
time to be used the following summer. 


Cabbage Diseases 


One is impressed by the apparent lack of diseases of 
serious consequence upon cabbage and ellied crops in England. 
The climate is no doubi almost ideal for this group of plants, 
and a number of diseases which are very troublesome in America 
are held in check either by environmental conditions or cultu- 
ral practices, and provably by both. 
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Club-roct brassicae Wor.) ts~perhaps the 
most common and destructive disease of cabbage in #ngland. ~ 
In the Evesham district, however, large growers were evident- 
ly avoiding serious losses by judicious rotation and generous 
liming. 


Black-rot (Bacterium campestre Sm.) is hardly known. A 
few cases have been found, but it has seldom if ever been 
known to occur in serious proportions. 


Downy mildew (Peronospora parasitica(Pers.) DeBy.) is very 
common but seldom of serious consequences. 


White rust (Cystopus candidus Pers.).--Whereas this fungus 
is very rare on cabbage and cauliflower in America, it does 
often occur on these plants in England. At times it is suf- 
ficiently abundant to be of some economic iiportance. (Cotton). 


Black-leg (Phoma lingaia (Tode) Desm.) is apparently totally 
absent. 
Yellows (Fusarium conglutinans Woll.) has never been found. 
Black leaf spot (Alterneria brassicae (Berk.) Sacc.) was 
found at Wye, but is comparatively rare. 


Ring spot (Mycospnaerells brassicicola (DuBy.)iindau) is 
very common on all forms of Brassica oleracea. It is of little 


consequence on cabbage but is sometimes destructive to cauli- 
flower. 


Turnip and Rutabaga Culture and Diseases 


Rutabagas and turnips are grown extensively for stock 
feeding purposes throughout Lincolnshire, Yorkshire, and north- 
ward through Scotland. The clubroot is the most common disease 
on these crops. Professor Fotter says it occurs widely in the 
Newcastle district. and on “all types of soil", By annual 
liming of the soil it is reduced to a minimum. The root-rot 
due to Phoma napobrassicae, described originally by Rostrup in 
Denmark, was found here some years ago by Professor Potter. It 
has since been found in a number of places in Scotland, North 
Wales, and southwestern England, It appears somewhat later 
than September and entirely upon the root. It has not been 
found on leaves or stems. While not generally common, it occa- 
Sionally causes heavy losses in storage. Henderson suspected 


this to be the same as Phoma lingam, but I believe it must be 
different. 


| Mr, Whitehead, Pathological Adviser for northern Wales, has 
made trials with the Danish strains Nos. 4 and 25 of club-root 
resistant rutabaga, with marked success. (See Whitehead, T. 
Varieties of Swedes Resistant to Finger-and-Toe, Jour.ilin.Agric. 
iGr. Britain) 29: No. 4,.1922.) ‘while these varieties are not 
generally used as wet, these results indicate that they will be 
used in increasing amounts. 


* 
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Turnip and sutabaga Seed Growing 


‘A large percentage of the seed for these crops 18 grown 
in Lincolnshire, Yorkshire, aud as far south as bedfordshire. . 
I met a grower of this seed in the Tatter county in September. 
He told ie-that for the seed crop the rutabaga and turnip are 
sown late, i,e., in August, and when small roots have formed 
(not much larger than a lead pencil) the plants are trans- 
ferred to the iain field--about 50,000 plants to the acre. 
ihe crop remains in the ground throughout the winter and then 
matures seed the next July or August. The plants are cut and 
handled as grain and when dry they are stacked in long ricks. 
We saw stacks of rutebaga seed’ in*his yard waiting to be ~ 

wangels are’ handled in thé same way--seed is sown in July — 
and plants sature later than turnip the next year. We saw 
mangel seed still in shock. A good yield of mangel seed is 
2,000 to 3,000 pounds per acre; a good yield of turnip, around 
1,800 pounds, This man grows 100 to 150 acres of seed a year 
for Sutton & Sons, Readings ‘The stock seed is all furnished 
by the seedsman, 


Onion and Leed Culture and Diseases 


The onion is a common vegetable in England and is winter 

hardy as far north as Edinburgh. For spring bunching the seed 
is sown in August. The White Lisbon variety is used most com- 
monly for this purpose. Bedfordshire is an important center 
for the autumn bulb crop. The seed is sown here in February 
or later. The plants are thinned out in May and harvested in 
September. A flat, light yellow variety, called Toogood's 
wonarch, and a light yellow globe type, called Up-to-Date, are 
the chief varieties. A‘large yellow globe, Ailsa Craig, is 
sometines grovn but is handled like the large yellow Spanish 
onion. It is sown.in late summer, transplanted, and harvested 
the next summer. This crop is not able to compete with the 
Spanish crop, however. 


The farmers here claim to rotate onions with other crops, 
and the practice is to put onions on the soil every sixth year. 


The leek is & very coimaon vegeteble in English gardens: 
Starting from seed sown in thé spring months, the plants ap- 
proach maturity by autumn, but being very hardy, may stand 
through the winter and be taken up as used. ‘A large leek 
growing section is located near Newcastle-on-Tyne. — 


liildew (Peronospora schleideni Ung.) is one of the most 
common and destructive diseases of onions in England. It was 
found commonly on autumn-sown onions in September. According 
to Murphy, it survives as hibernating mycelium in some of such 
plants, hich serve the next spring as centers of new infection. 


| 
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Wnite-rot (Sclerotinia cepivorum) is widespread on onions 
and leek throughout the British Isles. It was found to be yery 
destructive on young autumn-sown onions at Evesham in September. 
Dr. Cotton finds it common also in the spring beginning in 
April or May. It becomes less noticeabl? Juring the armer 


Smut (Urocystis cepulae Frost) is not of general occurrence 
in Engiand. About. four centers*have been found in recent years 
and the disease-is being confined to these areas as much as 
possible by local quarantine. The disease is common in market 
gardens around Edinburgh Glasgow. 


Rust (Puccinia porri) is. common, especially upon leek. 


Neck-rot (Botrytis allii) in certain seasons has been very 
destructive after harvest. In 1922 none was to be found in the 
crop in Bedfordshire. Here, as in America, this disease is 
very spasmodic, depending upon climatic conditions. 


Smudge (Colletotrichum circinans (Berk.) Vogl. )--Though 
this disease was first described in England by Berkeley, it has 
not been considered common in recent years. An interesting 
case of it was found at Evesham in September on Atgust-sown 
White Lisbon onions about four inches high. In one spot in the 
field a roushly circular area a rod or more in diameter, the 
plants had practically all been killed. Around the cige of 
this area plarts in various stages of the disease were found. 
As a rule the outer leaf became flaccid and shriveled at the 
s0il line and the lesion advanced upward from thisrp-oint and 
to some extent downward. Fruiting bodies of Colletotrichum 
developed later on the diseased tissue, both below and above 
ground. The funsus invaded underlying leaves successfully and 
eventually killed the plants. It is probable that only plants 
which for some reason started off slowly or were attacked very 
yotng entirely succumbed. Many plants in other parts of the 
field showed fruiting bodies on the base of the outer leaf or 
scele. Vigorcusly growing plants might outgrow the disease. I 
have never seen in Americagthe damping off of young onion 
seedlings by this fungus, but under greenhouse conditions I have 
ssen young onion seedlings readily killed off when growing in 
inoculated soil. Under our northern conditions the soil is very 
cool while the young seedling is developing and the temperature 
is too low for very rapid development of the fungus. Under the 
“conditions here observed the seedlings are growing in a com- 
paratively warm soil with pienty of moisture--conditions very 
Similar to those in the greenhouse “here killing of seedlings 
readily occurred. 


Scale nematode (Tylenchus devastatrix)--This bulo nematodes 
occurs to some extent though it is not considered of great 
importance. As a rule affected scales turn to * watery decay 
caused by the soft rot bacteria which follov the scel-vorn. 
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DENMARK 


Cabbage Seed-Growing in Denmark One 


A large percentage of Danish cabbage and cauliflower 
seed is grovn for 2xport, and especially for America. The 
industry is iargeiy in the hands of about a dozen seed firms 
which as a rule deal not only in cabbage seeds but also in 
numerous other kinds of vegetable and grass seeds. Tne seed 
is grown on contract by individual farmers who are supplied 
with stock seed by the seedsman. There is also one farmers’ 
cooperative association(Danske Landbof2reningers Froforsyning, 
at Roskilje) which handles the cabbage seed grown by its mem- 
bers, and it deals in other vegetable and grass seeds as well. 


Growing Regions 


The larger percentage of cabbage seed is grown in the 
southern part of the country. Very little is grown in Jutland. 
Some has been grown in the past around Aarhus, but I was told 
by Prof. Ferdinenisen that he had inquired and learned that 
there was practicaily none there this year. The two islands, 
Funen and Zeaiand (the latter, the one on which Copenhagen is 
located; produce most of the cabbage seed. The small island 

of Amager close to Copenhagen formerly was a cabbage seed sec- 
tion, but is now chiefly a truck farming area. Much cauli- 
flower ssed is still zrown there. On the two first mentioned 
islands the areas which lie fairly close to the sea are pre- 
ferred. Thus, in Funen the seed which we saw was all growing 
along the "Great Belt" or strait near Nyborg. On the other 
island we saw seed growing on the other side of the strait near 
Slagelse and on a small peninsula near Koge, about 30 miles 
south of Copenhagen. These sections have the advantage of the 
moderating effects of the sea which makes for rilder winters 
and cooler summers. 


Methods of Handling the Cabbage-S2ed Crop 


There are two methods of handling the production of cab- 
bag? seed which will, for convenience, be designated as (1 
the "transplanting" method and (2) the "direct sowing" method. 
Ths two will be described separately. It is possible to give 
the dates of sowing, etc. only very roughly, since within each 
method they vary widely for the different varieties. The aim 
is to so start the crop that the plents rill reach the proper 
stage by late October when they are conditioned for the winter. 
Ths late varieties therefor: are sown first ani early varieties 


last. 


Transplanting metnod.--The seed is sown in se3d beds some 
in liav., viants are transplanted into the fisli some 
six or sight weeks later. The plants are set at intervals of 
18-22" in rows aoout 2-1/2 feet apart. 
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Heads of good size are formed by October. Ths plants’ - 
mature sufficiently so that careful roguing is possible. 
In late Odtober the field is rogued and all "off-types" cut 
out. The loose outer leaves of remaining plants are removed 
ani the head is cut with about four inches of the stem remaining 
intact below the head. A new furrow-is then plowed and the 
heads placed upright in this trench and covered so that the top 
of the hvad is only slightly.exposed. These heads are 18 to 
64 inches apart in the row and ths rows about four feet apart. 
A little soil is thrown over them for the winter. In the spring 
it is removed and the head cut open to make way for the growing 
bud. 


Direct soving nethod.--The sevd is sown directly into the 
field in a continuous row or in drills. Thess rows are about 
four fect apart, sonetimes less. When the plants have two to 
four leaves they are thinned out so as to space one plant every 
15 or 20 inches in the row. This sowing is done much later 
than in the transplanting methnod--usually some time in late 
June or July. The plants thus are only about half grown by Oct- 
ober and no h3ads.are formed. Obviously no roguing “hatever is 
possible with this method. The plants are not protected during 
the winter. In the: spring they produce seed stems. 


Merits and uses of the twortsystems.--It is obvious that 
the transplanting. method is by far the more reliable of the 
two. It is the only one vhereby an accurate estimate of the 
type of the mother.scsed plants can be rade. It is the one used 
for the "stock szed" ani to some extent for "trade se2di." The 
dirsct system has only one aivantage to the secdsman--it is . 
Simp ler ani cheaper. Early varieties especially are naniled 
much more successfully for seed production by this system. My 
judgment is that this msthod is being used more each year and 
now is followed in the majority of the "trade ssed" fields. It 
is used almost entirely for the early and medium varicties and 
of the five fields of late. cabbage seed which I saw, tio were 
grown by the "direct" method. This has been brought about, as 
one seedsman éntimated, by strong competition for trade. It is 
to be regretts& that low prices still have a decidedly greater 
influence in cabbage seed sales than quality and varietal purity. 


System of selection ani stock seed growing.--The methods 
of selecting and maintaining varistal purity are cssentially 
similar to those followed by our larger AMerican seed houess. 
Stock seed of each variety is produced from heads which are,se- 
lected with great care as to uniformity. Such seed is grown, by 
the firm itself or by some of their more reliable grovers. Th: 
importance of careful selection for stock seed is the more nec— 
essary because with production of seed by the "ilirect sowing" 
method, roguing is not possible in the seconi gensration. 


Each seed firm which I visited'had more or less extensive 
trial grounds in which large numbers of seed lots were being 
trizi for varietal purity, etc. This end of the business is not 
unlike that of our ovn larger seed firms. 
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Isolation of fizlis.--The fields which I visited were 


all well isciated. One Tirm stated that they specify in 
contracts with growers that no other cabbage or closely al- 
lied crucifer may be grown within 600 meters of a given 
field; another Specifi2zs 1600 meters. The former figure 

is not largs enough for safety. As stated above, ths dir- 
ector of the state experiment station for fisld crops and 
plant breeding near Slagelse believes that pollen may be 
carried even greater distances by bees. 


Growing of Y2llows-Resistant Sesd in Denmark 


Ts :only field of yellow-resistant seed growing in Den- 
vrark of which we learned was that owned by T. Madsen & Co. 
at Slagslse. This was started in 1921 from szed secured 
fror Mr. S. Drummond, Racine, ‘is., which, from what we 
know, was probably of a high grads“as to Quality and re- 
Sistance. This fisld had suffered during the past winter, 
the stand having ben reduced at least 50 per cent. The 
Plants which were still standing were not largs but wsll 
poided. Th: crop was grown by the "direct method". There 
was considsrable ring-spot on leaves ani stem; but no bdlack- 
leg nor black-rot “as found. The field was well isolated. 
Yield estimated at. 200 kilos. (An unusually rainy period 
during harvest reduced this crop still more. and only 40 
pounds was actvally secured. A trial from the lot amde in 
1983 on yellows sick soil showed that the single generation 
re”oval from sick soil iid not reduce the resistant quality.) 


Cauliflower Seed-Growing 


Tnis crop requires much mor: care and skill in handling 
than the cabbage sesd crop. It is grown mostly on the island 
of Amager where the farmers are equipped with greenhouses 
and are successful truck gardeners. The sezd is sownin . 
the fall in seed beds. The plants are transferred to pots 
and grown in the greenhouse through the winter months. As 
soon as the veather permits in the spring, the plants are 
reset into the open field where they produce flowsr stalks 
‘and seeds. The cauliflower fields were in bloom when I vis- 
ited them; the cabbage seed fields had long finished blooming 
and were approaching maturity. The cauliflower ssed does not 
usually mature until September. The culturs of this crop is 
very expensive and a much more hazardous venture than the 
cabbage seed crop, consequently thse price of Dénish cauliflower 
seed is very much higher than that of cabbage seed. Mr. 
Knudson of the Hartman Corpany savs that Holland and Italy. 
produce a cheaper grade of cauliflorer seed for Amcrica, which 
is haniled much like the "direct" systsm used for cabbage. 

In Holland, I was also told that most of the seed proiuced 
for export was handled by the “direct. system," 
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“Cocarrence of Cabbaze -Diseasss-. 


Ringz-spot (Mycosphaerella brassicicola) is the most 
common. It is sxactly.si~ilar to that which occurs on 
erucifers in Arerica. The leaves, stems, and pods of cab- 
bage seed plants often become badly spotted ani in extreme 
cases it may reduce the yislds considerably. In the fall 
it becomes very widespread on the younz cabbage crop. Dr. 
Ferdinandsen has noticed durinz several years' observations 
that this dissase is as a rule much more common on the seed 
Plants which ars ereduset by the "liresct™ method than on 
those by the transplanting method. In our current observa- 
tions this was found to be true almost without exception. 
In the same locality, fields grown by the "transplant" 
method were almost completely free from rins-spot and those 
‘rown by the "direct" method were sometimes very badly dis- 
@aesdl Scparation of the newly planted crop from thse matur- 
ing ssed crop is an important measure of control. 


Black-leg (Phoma lingam).--We found no evidence of this 
disease in any of the sezd fields visited. In the trial 
tarien of Hartinan & Company near Covenhacen a plot of red 
cabbase contained mumerous plants decidedly stunt2d but 
not wiltinz. “hen pulled these plants showed complete decay 
of the fine roots and of the cortex of the stem and main 
root below zround. No evidence of pycnidia above sround 
was to be found, but in the decayed woody tissue of stem 
and root were-many pycnidia. The size of the latter and 
of the spores were within the ranze of Phoma linzam. Fur- 
ther culture work, however, showed it to be different from 
our American form of Phoma lingam. 


Aside from one other case of P. lingam on cauliflower 
in hot beds at Amager, Prof. Ferdinandsen says there is no 
authentic report of Phoma lingam in Denmark. Phoma napo- 
brassicae has been found from time to time on the roots of 
swddes and turnips, but it is not commonly reported. This 
is evidently distinct from our cabbage Phoma. 


The "direct" method of producing ssed in Denmark is 
favorable for the control of Phoma lincam. The crowded 
culture of plants in the seed bed where the fungus spreads 
most rapidiy and effectively is eliminated. This may be 
on? reason why it has never become a serious factor there. 


Black-rot (Bacterium campestra)--We found none of this 
disease in any of tne fields visited. However, Prof. 
Ferdinanisen says he has seen it at times on cabbage and 
perhaps more often upon rutabaga and turnip. It is thus, 
no doubt, as we have previously found in Aterice, liable to 
contaminate cruciferous crops in Denmark. 


The present survey leads one to belive that the Danish 
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fields are in general quite free from our two most serious 
seed-borne diseases, black-leg and black-rot. "se may assume 
that black-leg at least is quite rare, andi that black-rot 

is not common, though individual fields may undoubtedly be- 
come infested. For the further production of ssedis in 
which individuals or seed firms in A“srica may be especially 
interested, such as yellows-resistant strains, inspection 
of the seei fields for freedom from these diseases and for 
complete isolation is iesirable. 


_ White rust (Cystopus canjdidus).--'"e found this in one 
cabbags se2i field near Nyborg. Lesions were common on 
leaves and pods, often causing considerable distortion of 
the latter. There was no evidence of systemic invasion 
of the flower parts as commonly seen on radish. It is said. 
to be even mor2 common on cauliflower, but ve did not find 


it again. 


Club-root (Plasmodiophora brassicae).--This Jjisease is 
widespread in Denmark but evidently not of great importance 
in the southern provinces, which are of limestone formation. 
In Jutland there is much acid soil and root crops are impor- 
tant. Club-root is very serious in these sections. fTvo 
strains of club-root-resistant rutabagas (Nos. 4 and 25} 
have been selected at one of the Jutland stations ani are 
now produced commercially. These strains hav2 been recently 


introduced into Wales. 


HOLLAND 


Cavdbage Cultur: and Diseases. 


The Alkmaar District - 


This section is interesting from the agricultural 
standpoint. Most of Nord Hollanie is below high tide lev2l. 
It is protected on the>west by sand. dunes. A large canal 
protected at each end by locks or sluice gates is built 
from Le Hslder to Amsterdam. From subsijdiary canals ani 
ditches ths vater ismlifted by windmills or other pups 
into the great canal. At low tide the sluice gates are 
op2nsdi and the water let out; as the tide rises ths gates 
are shut. ‘Most of this country is thus 4 series of is- 
lands three or four rods wide and 75 to 100 yaris long. 
Th3s3 are separated dy canals one or two rods wide. The 
fzrtile soil is used for intensive cultura of cabbaze, 
sarly potatoes, onions, etc. The only accsss is by boat 
ani 32ven the horses must be taken out by »oat to ploy or 
cultivates. 
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Cabbage Varisties 


2 chie? varieties used ars: 


(1) 


Winter Rooie (Winter Red, Hollander type, 
hard, globe head,zood keeper, ) 


Vrosge Rooje (Early Rea) 
Wit (early White ) 


zensche Wit (Danish White, a late ballhead 


for storage ani what«we call 
Hollander type. ) 


Sszed is all zrown locally but little or no seed is 
grown other than for iomestic use. In order to avoid cross 
“ollination of the several varieties of seed zrown in this 
section, farvers' associations parcel out the ter- 
ritory into s2ctions within each of which only a single 


viriesty of can be grows A good deal of cauliflower 
is also grown, 


Storacs 


Storaze of cabbag2 is lone in céllars or special wars- 
housss alonz with potatoes. Potatoes are stored in shallow 
boxes but cabbage is storsd in bins or stalls separated by 
narrow channels for ventilation. During the winter heads 
are selected for good kseping quality, shaps, ctc., and 
thes: are used for sesdi. Thus the plants are not pulled with 
roots for sved, but the cut heads are simply planted out the 
next spring. For commefcial ssed production th; seed is 

so7n later ani the plants wintered over in the field. 


Cabbage Disvases 


This is the section in which Ritzera Bos and Quanjer 
worked on the Phora iissase of cabbage some fifteen years 
azo. It occurred then as a storage decay and also as a 
stem rot and wilt in the field. They did not recognize it 
as a seziling disease, nor as a seed-borne Of 
recent years apparently no black-le¢ has be2n sncountered 
ani all the fields which I saw were frees from this disease. 
Mr. van Plassch? says he has not seen any of the disease in 
recent years, ani Dr. “esterdijk later told me she hai been 
unable to find any of the disease in Holland. 


Black-rot ssers also to be very rere. In the ~arket 
variens around the larger cities club-root is common but in 
the Alkraar ssction it is not cnown. 


On Septembsr 4, thilz visiting the onion and potato 
groving s2ctions of the Island of Overflakk:>e, near Rott? rdam, 
I founi in a small zgaricn that black-=rot occurr:d comnonly 

on Savoy cabbage, comron shite cabbage, rei cabbage, cauli- 
Flover, and Brussels sprouts. Club-root was also more or 
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less common in this section. A 
i 
Commercial Cébeage Seed Production b 
: 
On September 5, I_visited Sluis en Groot, at Enkhuizen, i 
a short distance northwest of Alkmaar. They grow especially ™ 
flower seeds and cabbage and cauliflower seeds. Their methods a 
of growing are quite similar to the Danish system. For . Ss 
trade seed tae seed is sown late and the plants: grow through.-. f 
the winter. For stock seeds the plants develop heads in the i 
autumn, The entire plants are then pulled, piled, and cov- a 
erea with straw ani dirt for the winter. Cauliflover seed - 
is sown in September; the plants are carried through the win- t 
ter in hotbeds ani set out in the open in the sprins. re) 
W 
I saw some indications of early marginal infection of B 
black--rot and a little Mycosphaerella in these gardens, but p 
no rhoma. 
Cnion Culture and Diseases 
July observations at Alkmaar. 
W: 
Onions are grown to @ considsrable extent in the Alkraar e) 
region. Another important ssction is on the Island of Over- * 
flakkse near Rottsyvdar. The horticultural agent in the latter 
section is Mr. C. Stevens, Rylsiandbounconsulent, Goes, 
Zealand. In both of these places onion seed is sown broadcast ai 
over the beds in April. Harvest takes place in September. t) 
Much seed is raised in Overflakkee for export, especially to wi 
England. The chief warieties are the Dutch Brown and the si 
Zealende White. After Harvest the bulbs are stacked in the h: 
field in shallow crates and left there until sold. Many are a 
shipped to Engiand; last season some were irported by the we 
United States, In the Alkmaar section we found no diseéasss. a 
Dr. Westercijk and her students had just returned from Over- pe 
flakkee (July 1&-19). They found in small amounts: Sclerotium it 
cepivoruu, Urocystis cepusre, Peronospora schisiieni, Macro- 
sporium pazasiticum; tne last tr. vere on seed onions. It 
has bcea-very dry in Holland during May and June, and mildew ' a 
has started only with the recent rains. Tylenchus devastatrixz = 
was elso founi on a few onions in Overflakkes. Onion root af 
maggots are destructive in beth regions. 
September observations at Overflakxee, 1922. ié 
On September 4 I went with Dr. Testerdijk to the Island ie 
of Overfi&ékkee, one of the group at the mouth of the Rhins, 
a few miles east of Rotterdam. It is a very intensive gar- 
dening center. Potatoes and onions are srovn extensively; 
Sugar beets are common; carrots are also grown to some extent. 
Potato Phytophthora appeared as usua] this ssason, but did pa 
not develop very rapidly. . Potatoes were being harvested. ar 


They are piled in the field and covered with straw and soil 
for the winter. 
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The onion crop for the most part was still unharvested. 
K yellow variety is used there entirély. Most of the seed 
is home-grown. The seed is sown in thé spring, usually 
broadcast, less often in rows 8 to 10 inches apart. The 
bulbs are pulled when the tops fall over. They are thrown 
in windrows until the tops dre thoroughly dry--a fortnight 
more or less, iepending on the weather. Storage then is. 
done in the field. The oli method is to pile and cover with 
straw and soil. The modern method is to pile in cribs made 
from wire netting and cover with straw. The latter system 

is similar to the Spanish. ~ The tops’are not removed until 
after storage when tne bulbs are ready to ship. They claim 
to have very little frost ‘there--not sufficient to injure 

the onions. The practice of leaving on the tops is probably 
one reason why they report practically no loss in storage. 
With the prevailing moist weather there one would expect 
Botrytis to occur commonly, but Dr. Westerdijk says they have 
practically none of it. 


Onion smut is common; the zrowers do not fear it, how- 
ever, Since it has been here a long time and is confined in 
severe form to only one area where onions have been rown 
repeatedly for several years. In general the crop is‘rotated 
with other thinzs and the smut has: not increased rapidly 
enough to reduce yielis materially. The fact that the seed 


is sown broadcast may reduc: the actual losses due to smut. 


White rot° (Sclerotium copivorum) is common but not very. 
abundant. It was claimed to be worse than usual in 1922 after 
the cool, wet season. As we found it, it affected the plants. 
which have produced good sized bulbs. The infection in most 
cases appeared comperatively recent. Young plants which may 
have been killed earlicr had disappeared but there was no 
evidence of any marked reduction in stand due to these 
earlier attacks. The infection is always at thebbase of the 
bulb, Sometimes half of. the bulb was decayed, at other times 
only the outer scale was affected. Growers do not. consider 
it a serious storage rot. 


Mildew (Peronospora schleideni) and leaf mold Gist 
sporium parasiticum) were present to some extent on the seed 
onions. The miliew started earlier in the season but did not 
advance very rapidiy. . 


The Tylsnchus discase is evident on many onion bulbs. It 
is usually followsd at this stage with soft rot. Certain 
areas in this section are avoiied for onion culture because 
of this nematode. . 


Potato ee in Northern Holland 


Mosaic troubles while of much less occurrence in this 
part of the country are more or less present. Many stocks 
are showing ther this year which iid not previously. Last 
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year’ was unusually dry and warm, and aphids were common, lead= 
ing undoubtedly to a much wider dissemination of the virus 
diseases. 


Phytophthora is just (July 18}. It 
may become serious, on weather conditions. Spraying 
is practics4d. 


Rhizoctonia is often serious on early shoots. Mercuric 
chloride treatment is used commonly.. 


Common scab is serious 4t times. 


Black wart is confined to one isolate 24 arsa in eastern 
Groénigen. 
Verticillium may be very serious... 
FRANCE 


Onion Cultur3 


The onion is cultivated widely in France but large scale 
production in any one center is not common. The north coast of 


Brittany has a consiierable acreage, some of which is exported . 


to Great Britain. In this region the seed is sown in the au- 
tumn and the plants transplanted during the winter. This meth- 
od of culture is us2i from this point southwari, while as. one 
goes northward from this point, spring sowing becomes the more 
common. 

‘Onion Diseases 


Mildew (Peronospora schlziieni) occurs, its severity 


pending upon weather conditions. Macrosporium parasiticum com 


monly follows the milder. 


Smt (Urocystis cepulas Frost) has been known in France 
many years. AS a conspicuously destructive parasite it has not 
attracted wide attention, hovever. "here transplanting is 
common it hes vrobably been TArReY. | avoided. No control meas- 
urss have been introduced. pny 


Thite rot (Sclzerotiun e3piverun Berk. was found on onion 
and garlic in Brittany, and also on ¥ onion bulbs in the Paris 
markets. It had be2n collectei many years ago in various parts 
of France, but in any. onion fields I visited was not known as 
@ seriously destructive disease. ; 


Neck-rot (Botrytis sp.) was found in the Patis markets in 


August. 
Smudge (Colletotrichwm circinans (Berk. ) Vog.) was common 


on white varie ties in the markets in August. 


Bulb nematode (Tylenchus 4 to 
Féex, this is r2port3d occasionally on onions. 
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Seed Growing in Southern France 


St. Remy de Provence, about midway between Marseilles 

and Avignon, is the center of a large vegetable seed growing 
section. There ars several seed firms, some of them growing 
seed only for wholesale. ‘Common vegetable seeds grown are car: 
rots, beets, radishes, escarolle, spinach, lettuce, onions, and 
cabbage. The climate there, which consists of mild, rainy win- 
ters and warm, dry favorable to seed 
production. 


For onion seed production the seed is sown in March; bulbs 
harvested in August; bulbs set out in October; seed harvested 
in July. The common varieties are: White Lisbon, White Bar- 
letta, Queen, jaune paille des Vertus, rose de Bonne-Garde, 
rouge fonce, rouge de Salon, de Madere plat. Onion sevd fields 
were free from diseases. In some years the mildew and leaf 


For cabbage seed production, seed is sown in July; trans= 
planting is done in September; the plants grow throughout the 
winter and seed is harvested in July. The varisties are large- 
ly French and are grovn for the French and other southern 
European trade. The cabbage seed fields were quite healthy. 
The only disease found was the Alternaria leaf-spot, which 

was Of minor 


SPAIN 


Onion Culture at Valencia 


The sastern coast of Sp@in from Barcelona or above to 
Alicante, has a narrow strip-of flat alluvial soil, hich is 
very fertile, and with the help of the vater from the near-by | 
mountains almost anything can de grown. The Valencia district 
extends from about Castellon to a little bclow Denia. Oranges 
are the crop of first importance; onions are s3cond. Some 
5,000,000 bushels of the latter were exported this past season 
(i921}, of Which about 3,000,000 were sent to America. There 
are two main crops of onions grown: the early crop, known as 
the "Babosa", which is & flat, whit: onion, a poor kse sper, and 
is shipped mainly to nearby markets, the main export going to 
England; (a few go to America, but not many because of the poor 
keeping Quality.); the late crop, known as the "Grana", which 
is the large yellow globe onion we are accustomed to see in 

our American markets. This is the principal onion crop of 
Valencia. From this Spanish variety our popular variety, the 
Prizetakéer, is said to be a selection. The Babosa onion is 
sown in August, transplanted in December, and harvested in June 
and July; the Grana onion is sown in December, Seaneploress. 

in April, and harvested in late July, August, and September 
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Two methods of transplanting are used: (1) wheres there 5 
plenty of water for irrigation, level beds are made about three 
yards wide, irrigated, and plants set out in rows about 12 
inches apart. Irrigation ‘is continued as necessary, but is re- 
duced to as little as possible as soon as the plants have well 
recovered from the transplanting; this is. done to encourage 
the roots to grow deeply instead of remaining near the surface 
of the soil; a thin mulch is kept on the surface of the soil, 
and weeds kept out. (2) Wheres water is not so prevalent, ridges 
are made in the field about 14 inches apart and upon each ridge 
two rows of plants are set about 9 inches apart and about 4-1/2 
inches apart in the row. Irrig&tion is haniled as above. 


Cultivation is dons mostly by hand. The fields are not 
large. The district is held in small areas by hundreds of peas- 
ant growers. ‘The largest fields arz seldom more than two and 
one-half acres in size. Practically all of the labor is: ione 
by hand and by each grower‘s own family. 

Commercial. fertilizer is used liberally; manure is avoided 
because of its "tendency to ensourage plant diseases", : 


Rotation is encouraged by the agronomical engineers, and 
is Quite generally achered.to, out not always, especially after 
a year of high prices. .Tne common rotation is as follows: :. . 
onions, Avril to September; clean culture for a few weeks; wheat 
planted ani harvested the following June; olean cultivation 
June to September; sow vetch or othsr legume crop for forage 
Or green manure; plow under in March; cultivate until April; 
plant onions. 


The crop is harvested as stated above. The Babosa crop 
is shipped at once. The main Crana crop is shipped in part 
at once and ths remainder is stored in oribs built much like 
our latticed corn cribs, where they remain until finally dis- 
pos:d of. The séliing and packing goes on from these cribs 
throughout the winter. Some may be held as late as March. As 
@ ruie the Av3zrican +xports. are pretty well over in December. 
There is no fre2zzing weather at Valencia, However, ther: is here 
the opportunity for storage rots to bscome quite well advanced 
before the bulbs are packed, It thus must become a matter of 
proper sorting at packing time as to whether or not good stock 
is shipped. From whai I can learn the bulbs are piled in thege 
bins thre: or four or perhaps more fe2t deep. Moreover, the — 
weather, while ordinarily vory dry, may be very humid for seéev- 
eral days at a time. These rainy periods ars very spasmodic in 
the sumrer, but more or less common in the winter, ‘ 


The reported average yields are about 500 bushuls per acra, 
but maximum yislds of 1,800 bushelg have been ‘reported. Prices 
vary widzly according to the world supyly. Last season in the 
Sarly part farmers tere recociving one p2seta (16 cents) per box, 
but at the end of the season they were getting as high as 14 
pes. per box. These higher figures brought in some cases as 
high as %2,000 roturn per acre. 
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The seed is 511 grown. 

Since the onions at this time ‘oasis May) have only bean 
transplant:d about four weeks, they are still quite small and 
quite healthy. For this reason I have not made a long stay at 
this time, with the idsa.of returning here in the latter part of 
July at the time when harvest is one I hava discussed mg lik 
with Mr. Janini, who is the provincial engineer, and has bee 
in the provinces now for many: years in this work. He.is not’ 
pathologist but has studied plant 7d diseases somewhat and is 
posted on the maladies of ths vins. It is c@rtain that losses 
in onions iue te iiseases have not be2n sufficiently noticeable 
to have been brought to his attention. He states that at times 
when a period of very moist weather occurs, the downy mildew 
develops very rapidly. on the potato, gi onion, vine, and other 
plants, and may be.very destructive if the conditions last. As 
a Tule, however, the drying winds from the plateau serve to 

check the trouble very quickly, If these moist periods occur 
in July, or later, the soft rot and. ‘Botrytis may develop in the 
onion. He was not sure that he had seen Fusarium rot on the — 
onion, but suspected that’ ‘pink root did occur. The white rot, 
Sclerotiun cepivorum, he had never heart of: I have not been 
able to find any clue as to its existence in Valencia. 


From the American Consuls at Valencia and Barcelona the 
following data regarding the exports of onion and garlic to the 
Unitei States from Spain. have been secured: 


5,505. 
2,477,291 


"149, 523 
14,952,317 


Total Exports (to all countries) - 
Garlic, ‘metric tons, 
value. in. pesetas 
Onions, metric tons, 
“value in pesetas, 
Exports to United States (Continental) 
From Barcelona, onions, pounds, © 


From Malaga, 


From -Valoncia, 


. From Alicante, 


garlic, 


onions, 


garlic, 
. Onions, 
. garlic, 
. Onions, 


garlic, 


pounds 
pounds, 
pounds, 
bushels, 
pounds, 


tons, 


: From Canarias, onion seed, lbs. 
toratoes,. bushels, 
Exports to Porto Rico 
From Barcelona, garlic, dollars, 
From Coruna, onions, dbllars._ 
From Valzncia, garlic, dollars, 
paprika,dollars, 
onions, dollars, 
.. From garlic, “Pounds 


Candries, 
Alicante, 


These date’ are compiled ina cation ‘the Department 
of Commerce, known as "Supplemont to Comme ros 
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1920 
6,206 
"137,239 
| 298,285 90,987 
re g69°997 1,148,573 
69,592 61,945 a 
386,498 309,407 
8,366 13,258 
110,160 33,947 
23,620 43,352 
------ 12 , 820 


Onion Harvesting, Packing, and Shipping at Valencia 


The study of the onion crop ani its diseases was continued 
from August 10 to 39 in the immediate vicinity of Valencia. THe 
onion growing is centered around this city, exteniing for some 
distancs to the weet, slightly to the south, ani roughly 10 or 
15 wiles to the: north. The entire area where this crop is cul- 
tivatei is a flat coastal plain of heavy soil which becomes 
very hard when not thoroughly worked. There are no large farms, 
the entire 4rea being divided into small peasant holdings or 
"huertas" of 6 to 10 acres each. | 


Onions ar3 th? chisf cash crop in ths immediate vicinity 
of Valencia. The acreage this year was unioubtedly somewhat 
&bove normal, dur to the unprecedented prices of last season. 
The yields this season were good. As a result at this time, 
just after harvest, there are many onions with very little 
derand. Good prospects for a normal ~roduction in the United 
Statss have reduced demands from that market, and practically 
no onions are moving to America as vet. The exports ao far ars 
to England. One fArerican buyer who bought heavily here last 
year says he will buy no onions here this season, 


Harvesting 


The crop has rractically all besn harvested. Theres is an 
occasional field still not pulled, and these are probably of #% 
the latest planting. By the time the bulbs are ready to har- 
vest, ths root syst:-m is practically dead--such is the condition 
of onions still standing. The tops at this time are dying down 
but not entirely dried out. The bulbs are pulled and thrown 
in windrows, wher: they remain two, three, or four days. The 
tops ar: then cut, leaving one-to two-inch necks, which usually 
are still slightly succulent. The bulbs are throwp into large. 
piles in the fie2ld ani covered with the onion tops. They romain 
in thes: ».iles some days. If ths crop is sold and to be packed 
at once, the bulbs ar: crated directly from these piles. If 
they ars not to be packed at once, they are sorted and piled in 
the op2n shed or barranca, "hich is unique to this section. It 
is waie from the st2ms of a native cane ‘yhich are usei to make 
the sid2 walls. A gable roof is maiec from small re2ds which 
ar? s3alzi with mudi for 12 to 18 inches down from the peak. 
Th? onions rerain in these bins until packed for shipving, “which 
may b2 as late as "2bruary or March, 


Msthod of Sale 


The onion grower sells his crop in th? fizld usually at 
harv3sst or in the bin. The time will vary according to the 
omand. The buyer in rost ell cases takes the crop for so many 
pesetas per crats in th: pile or bin. Ee has his ovn packing 
crew, furnishes his own crates, stc. Ths peasant's responsi- 
bility enis. when his crop is in the pile or bin. The bduying .is 
fone dv local Spanish or English merchants, who in turn sell to 
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English or Arerican houses; or American firms buying in siffi* 
ciznt quantity may send a representatives to Valencia for the 
season, who buys ani looks after vacking and shipping. English 
and American buyers ani Spanish, as well, each have their na- 
tive "comrrador," who is the intermediary between buyer andi 
veasant. He buvs under dirsction ani superintends the packing 
of the crop. “omen ani children do the packing (See Fig. 4). 
It is done in the field ani all decaying bulbs are thrown out 
at the time. Since the buyer pays only for crates of sound 
onions, it is to his interest to have the packing supervised 
carefully and ail buibs shoving any evidence of decay removed. 


Packs and Gradss 


The onions are gradei as they are packed. This is all 
jones by hand; no grading scresns are used. This method was 
started by a local Spanish merchant, Mr. Corelli, about 320 
years ago. It probably iid more than anything to put ths 
Valsncian onion on a permanent footing in the world market. 
It is consider:d the best onion pack in the world and the 
cheapness of Spanish labor enables this section to compete 
favorably in this respect vith any other section. 


There are four standard grades of the Valencia onion, known 
as 3's, 4's, 5's, and 6's. These numbers refer to the number 

of rovs of bulbs pack:d across the standard "case", which is 
about 15" square eni 40" long. No 3 grads therefore are the Y 
largest onions, of which only three rows can be packed. These 
are never packed in this case, however, but sre always shipped 
in smaller boxes, knovn as a "crate", about 25" square and 8" 
desp, 50 bulbs to the box. The No. 4 grade takes 72 bulbs to 
th? smaller box or four rovs in the larger crate. Nos, 5 and’ 

6 always in the larger crate, are 5 and 6 rows across, Tre- 
Spectively. No. 4 grade is the most abundant. Nos. 5 and 6 
ar: about the same size as our "fiddle Test" Y2llow Glob: onion. 
These létter grades bring a higher -rics in England; conssquent- 
ly United States gets mostly 3's and 4's. An American buyer 
who is on the jo> when he buys from a local shipper specifies 

in the bargain for a certain percentage of 5's and 6's. This 

is usually arouni 12 or 15 per cent of the total; otherwise he 
Tecsives only 3's or 4's: The No. 3's are not considered ds- 
Sirabl2; they io not sell as readily ani do not stand shipping 
as well as the smaller bulbs. 


As the bulbs are packei, loose outer scales are removed 
and those bulbs showing decay ar: removei. Fusarium root rot, 
bacterial soft rot, and black mold are well recognized by the 
Peasants and especially by the compradores. 


The’ cost at present of the lumber, sorting, packing, haul- 
ing to the quai, ani stenciling is about 4-1/2 pasetas (70 
cants) per case, 


21 
‘= 
n 
if 
. 
ae 


Shipping 


The crates are haulsi in srall jonksy carts oF 
over the rouzh roais--soretines for ~any miles--to the quai at 
ths port of Valencia. This is 2 large ani spacious iock ‘ith 
abuniant warshous: Farbor, however, is so crowisi 
¥ vith vessels that shins ar2 anchored sors rois from the Quai, 
and all the cargo is carrizi out on barges. This has the 1is8- 
advantaze of 2x*osing th: onion crates on the lower to 
the splashing “aves. One buv3r tzlls “2 that it is almost ir- 
“ossidle to avoii-vetting of a mart of thse carzo luring this 
loaiinz process. Such crates-have little op»yortunity to iry 
out ani of course the coniitions thus bsco~e rors favorable for 
soft rot, black roli, sani -robibly also for rot. Tiers 
of erates in the hold of ths bzss2l are separatei by narrov 
Slleys, “hich fecilitsts: air circulation. Th: tivrs braced 
with strivs of lumber to >revent slilinzg iurinz the ¥ voyage. 

It is not nossible, hovaver, to entirely slirinat: the ~oving 
of the ‘uring roush 


Occurrence of Onion Dissés2s 


three liseases occurring upon th. onions at this 
v2re Fus:riur rot, dacteriel soft rot, ani Slack roli. No 
Botrytis found, «ni no Sclerotiur cepivorum. It was 
bly 2 little early for Botrytis, especially since there is prac- 


tically no rain it this sesson of the yer. 


Fusariur rot (culonez).--This jlisezse founi in practi- 
cally every fieli visitzi. The syrrtorms were tyyical of ths 
as “we know it in It is associat:i more or 
1l3ss “ith mag-ot or other insect injury at the bases of the 
scales. Juating from what. th: ~easents tell ~e, it may develo; 
earlizr in the season ani cause the ijzath of th? plant »:fore 
maturity. In rost of the fizlis the onions had be2n sortei and 
tlacsi in the dins. -Arouni svery such bin the ground is 2ither 
‘ith decey3d bulbs or th: latter are thrown in a large 
‘pile near by. At this time the disease is in an early stes3. 
Th> system, as a rules, has completely jisappeared ani th3re 
is often eviience of Fusarium mycelium or sporulation or doth 
at ths base In case of insect complications the iecay is more 
aivanced and vacteria are comronly present. All bdulbs ‘which 
show racroscopic sizns of the lissase ars supposedly throvn out. 
It is eviient, hovever, that many incipient infections ar: 
look>d. This was shown by the fact that bulbs which I selsct3i 
as fre: from Fusarium rot «ni tcok to Francs vith te, after a 
wesk shoved 2vidence of th: dissese. Thus we may expect th: 
thing to icvelop in the bins and in transit. 


As stated above, Fusarium was found almost universally 
ssent around Valencia. From what T rouzhly estimate, one to 

five per cent of the crop is throvn out e#lreaiy bscaus3 of 
Fusariur ani soft rot. There is another sortins when the bulbds 
ars removsi fror the when even a hisher “ay be 
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rejected. . I been’ tol4 by paasants of losses of 35 to 75 


per cent in the bins, but. such figures are not necessarily to 
be taken as reliable. 


Bacterial soft rot. --This is known among ths peasants as 
"Enfermedad del cuallo," or "pichona." Vhere the outer fleshy 
scales ar2 affected, in which case black mold usually follows, 
they term it "e entelat” (Valenciano) or "entelado" (Spanish), 
This disease is considered by grotiers and buyers as the most 
destructive and most dreaded. Its occurrence here on this 
heavy clay soil is interesting, since from limited observa- 
tion I believe it occurs in America mor: commonly on heavier 
soils. In Orange County, N. Yi, where it occurs perhaps as 
reztularly as anyvhere, I have been told that it is more preva- 
lent on ths clay soil... 


The infection undoubtedly takes place sometimes before 
sometimes ¢ during harvest. It is very difficult to detect 
(in Arerica) before’ the onioris are pulled, and since practically 
all the fielis were past this stase her, I did not have an 
oprortunity to observe this point. In the one or two fields 
still standing,:a little evidence of it was noticeable, esps- 
cially in connection with. maggots workins in the neck of the 
bulb. The tops of the bulbs ars. cut soon after pulling, when 
there is still some sap left in the tissues. This is favorable 
for dissemination of the bacteria-at the time. 


After the bulbs have lain in piles fdr about a’ week and 
are sorted over for the bins, the disease is evident. The 
wonen who work at this are quite-keen in detecting these early 
stazes. It may consist of only a slizht watersoaking of one 

or two scales at the ne ck; or in more advanced cases the scales — 
may be rotted for sons distance and the watery decay can then 

be readily detected. Ons or more scales may be affected. As 
the rot progresses the parenchyma tissue disintegrates and small 
yellow patches ar: noticeable just beneath the epidermis. This 
symptom is especially distinct upon the Valencian onion. I 
presume it may be found to be the flavone coloring matter in the 
epidermal cells which has azzrezgated as a result of cell plas- 
molysis, but this is only a cuess, 


It is obvious that this disease is as much or mors difficult 
to remove entirely by sorting, It is thus to be expected that. 
rore or less soft rot wilt: develop in storage and transit. 


One buyer (Spanish) claims that the keeping quality of 
the Valencian onions is determined entirely by the irrigation. 
The first t:vo months and the last two months he claims ars the 
most cfitical. . The. psasants follow. a@ more or less orthodox 
Systom of iffigation.. After the seed is planted with two irri- 
zations at two-day intervals~-then 30 days without irrigation-~ 
then irrication every:8. days until ‘transplanted. At transpiant+ 
ing plenty of water is‘given. after. plants: are well start- 
24, watering is stopped as long as possible to encourage: dsep 
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rooting; then irrigation continued at 8-day intervals. Thay 
state that when plants "show jisease, irrigation hzlps them to. 
keep on growing--to shut off water would make them dry up at — 
once." No doubt too much water during the last part of the 
season t2nis to make a larger but softer onion with..a larger, 
more succulent neck, more susceptible to decay, 


Black mold (Nigrella).--There was very little of this pres-. 
ent on the anions. It was found occasionally and growers recog- 
nize it as a very serious disease, causing much damage during 
storage. - It commonly: follows soft rot ani Fusarium, especially 
where the former affects the outer scales. Its prevalence no 
doubt is largely influenced by the weather. At harvest time it 
is usually dry, but rainy spells may come. In such weather the’ 
disease spreads very rapidly and if widely disseminated during 
harvest and sorting, continues to develop in storage. The method 
of storage is not the best, especially if the crop is- not thor-. 
oughly azy when placed in the bins. 


Factors Affecting Oni on Diseases in Transit 


Dae would expect from the nature: of theas diseases as they - 
occur in the Valencia district that the early shipmsnts ‘vould . 
be the most liable to decay. The earlier the packing is done, 
the less the opportunity to sort: out decay. ‘In the two weeks 
which is the minimum to be allowed:for transit to New York, soft 
rot can increase considerably. In lots which remain for some 
weeks, incipient infections: have time to develop sufficiently 
to be detected. I bslieve a large percentage of the infection 
of Fusarium and bacteria takes place before storage and that 
new infections in the bin are few,: Assuming. this, the later the 
packing is done, the better it: will carry. Mr. Fenger, of A, 
Rosenblum, Brooklyn, who bought héavily in Spain last summer 
season, says he has found this to be trues : The, packing and 
shipping continue up to December or later. : 


Another factor which may be notea cn this regard is that 
of delay in shipment dus to dull markets. Local buyers having 
bought up the bins may.continue to pack without orders for shix= 
ment. This results in the bulbs standing in crates'on the quay 
for indefinite periods. The rres:nt slo” ~arkst is an 
of this. The quai is filled with onion crates “hich arz not 
“oving. An Arsrican houss then may place an orijier some jays 
or weeks later and tet onions packed in the 2arly season which 
have stood in crates for some weeks, Thus by the tire they 
reach N2w York decay may be vell advanced. 


Gariio 2ni 

At. ‘Barcelona I 4 more: of the Sclerotium cepivorum. 
liszase from Prof, Cabglilero. :~I later: visited the area where. 
it is so common. .This is in the province of Gerona, in the 
vicinity of a small village by’ the name of Banolas. latter 
may not be found on every map. It lies about 40 kilorsters 
northwest from the town of Gerona, andi is.accessible only by 
motar car. There is an extensive acreage of garlic in the 
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n2ighborhood of this village; large quantitivs of it are ex- 
ported annually. Since it is ship>el either from San Palznos 

or Barcelona, it would be ineluizd all under Barcelona in the 
above table (p. 19), Evidently we lid not receive any fron 
here in the United States in 1919 or 1920, although some quanti- 
ties went to Porto Rico. - 


The garlic crop was at the early bul bing stage when I saw 
it. The liseass, which is known as "boixat" (bwa-chat), had 
already caused markesi damage this season. As a rulé the lis- 
ease appeared in roughly circular spots in the fields. In ths 
severely infested areas nearly all the plants had disappeared, 
in others the plants were just beginning to show the trouble. 
The symptoms adove ground are vellowing of the lower leaves, 
the upper leaves yellow and die vrogressively, ani finally the 
entire plant iries up. In the earlisr stages if the plant is 
pulled, it comes up readily and the root svstem is found to 
hav2 rotted off, while beginning at the base of the leaves a 

semi-watery 4acay sets in and works upward. The gray mycelium 
of the fungus is usually mors or less evident, and the charact- 
eristic small »%lack sclerotia appsar quite sarly, becoming very 
abundant as the disease Oftentimes 50 per cant of 
the crop is taken, 


A local veterinarian ani fertilizer dealer has been inter- 
sted in this disease for a numbsr of ysars, and has this s2ason 
Several experimental plots in which he is trying the effects of 
application of a superphosphate, ammonium nitrats fertilizer, 
upon the diseases, Surprisingly, he seems to bse securing a 
marked degree of control where the fertilizer was applied, (See 
figure 6.) 


The same disease also occurs in another section nearer 
Barcelona. Prof, Cabzllere also stated that a small amount had 
besn reported from near Seville. In the Banolas section it has 
been destructive for twenty ysars or more. Theres are few onions 
grown at Banolas and they had been only recently planted. The 
local men stated, however, that about a month later there would — 
be plenty of the disease on onions. I founi a small amount in 

a garden Gontaining a few early onions. 


We therefore are now sure that this disease is well estab~ 
lished in Spain in at least one section. There is no report of 
it in the Valencia section and if it wers at all common it would 
come to the attention of the government men, There is some gar- 
lic raised in the Valencia district, however, ani its introduction 
is liable to occur at any time, It undoubtedly can be as. is= 
structive on onion as upon garlic. 


A later report from Senor Liro of Malaga states that the 
disease is common in southern Spain wherever garlic is grown, 
Here also the garlic crop is confined to the mountainous villages 
and this is the cas: as well in the. Provinces of Valencia. It is 
probable that the garlic thrives better at a somswhat higher 
altitude, By contrast, the onion is projucesd with more success 
on the low coastal plains around Valencia and in northwestern 
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Spain in the vicinity of La Coruna, - 


THE CANARY ISLANDS 


‘Onion Bulb Production | 


Most of the onion crop of the Canary Islands is:grown 
on ths island of Lanzarote, where the average proiuction is 
about 100,000 quintals (about 300,000 bushels) per year. 
There is an early crop which is propagated by means of sets 
and matures from November to March. This is all consumed 
locally. The export crop is grown from seed which is sown 
in.the autumn in soed beds, transplanted some six or eight 
weeks later, and harvested beginning in March and ending 
by the middle of last of June. I did not visit this island 
since the crop was entirely harvested and largsly shipped © 
before my arrival. A cargo of onions from this section was 
@xamined in the port at Santa Cruz. The Bermuda type is 
used entirely and nractically all are of the Red and Yellow 
varieties. ‘the bulbs are pulled ani allowed to cure with 
the tops still att@ched. Then by a process of braiding the 
tops with wheat straw , they are placed in bunches of two 
to three dozen onions each. This is the universal method 
of harvesting onions in the islanis, both for export and 
for the purpose of storage for the seed crop. It is un- 
_ doubtedly a comrenilable practice, inasmuch as it insures a 
_ more thorough curing of the tops, svaling.the necks with 
the least 20ssibl; amount. of infection. “The weather is al- 
most always free from rain during June, so that the later 
and perneps larger portion of the crop is sn ekg go during 
favorable weather. There is undoubtedly, howsver, the li- 
ability to the same diseases during transit as experienced 
in our southern Bermuda crop if humid weather or improper 
curing and nendling occurs. In the Lanzarote onions 2x- 
amined I found in svall quantities neck-rot (Botrytis allii) 
(entering through wounds), soft-rot: (Bacillus carotovorus?) 
(starting et the neck of ovter scales), black mold (Aspex~- 
gillus yellow rot, (Macrosporium sp.), plenty of evi- 
dence of pink root (Fusarium mallij, but no Fusarium bulb 
rot. Ordinarily the fulds ars prevared very soon for ship- 
mont by packing the bunches in hoxgenak crates. 


In nons of these onions is any attention paid to size 
grades. All the onions from the very:small to the very . 
large are included without any sorting. Of course this 
type of pack wovld meet objection in the United States 
markets. As a matter of fact, no Canary onions are ex~ 
ported to the United States. The bulk of the crop goes 
to Cuba and Porto Rico and smaller quantities to Me xiO' - 
and South American count ries. 


Ther: is a smaller quantity: of onions grown on the Is- 
land of La Paima. Yellow and Yhite Bermuda varieties are 

grown. This crop is slightly later than that of Lanzarote, 
however, starting 264 in late June or early July. 0 «Fv 
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Onion Seei Proiuction 


Dates Plantinz ani Harvest 


My-omn fisli observations confinei to th: Islandia of 
Tenerifa, “sre ~ractically all of the onion seel is grown and 
also thse dSulbs for the planting of the sszi crop. Ths latter 
are.startei ss2d in ths autumn, transplanted som: weeks 
later, ani harvested in late June or sarly July. They are then 
stored until October, when they ars planted for the production 
of seed. The sevi cro> is harvested the following year, 
ginning about the “iliile of June and continuing throughout 
July. 


Varicties, Output, and Markets 


sed of the Bermulja varictiezs only is grown on the Islands. 
Of the three colors, the largest nercentags is yellow, the next 
whits, and ths least is rdéd. It is said thet 80 to 90 per cont 
of the crop is exportei to the United States, where it is used 
in our southern states and largely in Texas, Other countrivs 
taking smaller quantities ars Bermuda Islanis, Porto Rico, Cuba, 
and South América. Littl: or none is shipped to Europe. A 
summary of the exports of onion seed from the Canariss to the 
United Statss ac taken from consular reperts mais availabls 
to me by the kininess of American Consul Henry and Vice Consul 
Pheian at Tenerife is as follovs: 


Ysar Arcount_in -pounis Valus in dollars 


57,170 
1910 36, 509 
30,753 
74,686 
1913 
1914 43,3508 
1915 40,749 
1946 76,487 
1917 128,620 
2913 94,045 
1919 650 
1980 83, 028° 


(a) Red Barmuda 2,641 1ds,; Yellow, 30,786 1bs.; White, 
9,923 Los, 

te Of these 1,683 lbs. want to Porto Rico. 

c) Of these 1,533 lbs. vent to Porto Rico. 


S3ed Grovers 


Most of the s2ea crop is srown on contract by or for a com 
paratively fev deaiers, who sell to Amsrican seed firms or haves 
their own agsnts in the States. In most cas3s of trades 
the consum2r must depend very larg3sly ths reliability of 
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the seed source and this is no less the cass with the Ca- 
mary onion seed. Careful selection of bulbs, propa segre- 
gation of varieties, honest labeling of seed are to be as- 
suméad only from houses with an established name; and these 
practices are bound to make the cost of production higher 
than that of the “cagual buyer" who takes advantages of 
fluctuation in supply and demand without regard to the his- 
tory and quality of the seed being handled. American users 
of Bermuda seed should recognize that seed from a reliable 
houss, even though bought at a higher figure, is cheaper 
than seed coming through an unknown channel. There is un- 
doubtedly a certain percentage of poorly selected bulbs 
planted, and I have in one case seen Yellow and White Ber- 
muda seed growing on adjacent terraces with no attempt at 
isolation. 


' Bulb Proiuction and Handling for Seed Growing 


Most dealers grow or have grown the bulbs needed for the 
ssed crop and distvibute them to persons contracting to grow 
seed. It is essential for the production of reliable seed 
that such a practice te followed, since it is only by such 
methods that careful selection of bulbs can be carried on 
and a high-grade varistaL purity be maintained. These bulbs 
are grown end harvested in essentially the same manner as 
described for the Lanzarote crop. They are then brought in 
in bunches to a central storages. Here they are sorted over 
and all bulbs having gicbe or bottleneck shape or off color 
are pick:d out and sold for table use. Any bulbs showing 
ecay ar2 also presumably discarded at this time. They are 
then storeca ty hanging the bunches upon the walls or rafters 
or by laying them upon the floor of the storage shed. This 
shed is exposed on at least cne side and cften the center 
court with « temporary roof is also used. At any rate the 
bulbs are protected from the sun and afforded ail possible 
ventilation. This is very necessary, since they must be 
kept until October, during the hottest time of the year. One 
dealer, Mr, Varela, toli m2 that he has better success by 
Simply spreading the bulbs ovt upon the ground and pro- 
tecting them from the sun with a canvas stretched two or 
thre: fest above them so as to afford plenty of ventila- 
tion, F 


"hile in storags the bulbs are picked over one or more 
times to remove decaying onzs.and are finally selected and 
sorted at planting time in October. ' 


Handling of the Seed Crop 


- The seed crop is usually grown under irrigation, some- 
times not. The system of plating is similar to that used 
in the United States, Planting of the bulbs is done in Oct- 
ober and November, 
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Somes of the seed is rips by the miiitle of June As soon 

as a very few of the seed carpeis break open the entire umbel 

is picked and allowed to-dry in the sun, Sincs all umbels do 
not ripen at once, seach fbeid is picked over several times, 
After the seed balls have diicd out thoroughly they are thrasked 
by oeating with a stick or flail upon a hard floor. (See fig. 
16). The seed is then separated from the chaff by “hand sifting,' 
whicu consists of shaking about in a broad shallow basket and 
allowing ‘ che wind to carry away the chaff and light seed. This 
is ail done by the Spanish vomen, who become very dexterous at 
this operasion,. 


The seed is grown at various points on the Island of Tene- 
rife.. The t tendency at present is apparently for the industry 
to snift more to the south coast. This is probably due to bet- 
ter average yieids resulting in the latter region. There ap- 
peers to bs icss mildew on the south coast, ani climatic con- 
ditions are probabiy largely responsible for differences between 
the two coasts, Ther3 ar2 many plantings close to Santa Cruz, 
the crop also occurs as: far as Anco on south 
Buena Vista. on the north. 


Shipping and Holding Over of' Seed 


Since practically all of the seed produced here is ne3sded 
in August or ecariy September for planting the Bermuda onion 
ercp in Texas ani other southern states, there can be little 
delay in shipping the sszd as soon 4s it. is cleaned. Dealers 
@as a rule refuse to take sesd after August 15, since this is 
the latest date at which shipment can be made to America for the 
current season's planting, The szedi is all shipped in sealed 
pa boxes avout 30 inches long, 15 inches wide, and 12 inches 

eep. 


It is to be se son from the production pees that the 

Supply varies greatly fcm year to year. This is jue to various 
Cauv.ses, such as variations in acreage planted, prevalence of 
dissas?, andj seasonal conditions affecting the crop.. It is con- 
sequently very often necessary to carry over a certain percentage 
of the crop. During the last season there was an over production 
and also over buying vy American houses. Both facts are proba- 
biy responsibie for the reduction in demands reported at the 
opening of the 1992 shivping svason. 


It is well known that onion seed deteriorate very rapidly 
under ordinary coniitions and that one-year-old seed is ‘usually 
inferior to nsw sezd. This leads to iifferences in disposing 
of the "carry-over," according to the methods and integrity of 
the dealer, In some cases it is held in cold storage in New 
York and sold the following season 4s new or as oid seed. In 
Other cases it is held in the Islands and thus disposed of. In 
either case there is no doubt that some practice ¢f mixing the 
Old andi new seed ani Solling it all as new seed. 


The carrying over of onion seed for at least one ssason is 
almost necessary to counterbalance the variations in supply and . 
demand. At present there is a ‘ssrious iiscrimination against 
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one-year-old 622d, If proper conditions may bs found whers- 
by ieterioration may be. reduced to a minimum or eliminat- 
2a for one y2ar, it should be very useful to seed dealers 
and shouli help stabilize the onion-ssed market. 


Onion Diseases in ths Canary Islanis 


Since these observations were made over only a ten- 
day period, (June 22 to July 1), at one season of the 
year, their limitations are necessarily obvious. Practi- 
cally no work on plant diseases has ever been done on the 
Islands, and no especial attention is being given to them 
by any agency at the present time. I was assured by 
some growers andi dealers that there was little or no dis- 
ease on the Islands, but others were aware that such was 
not entirely the case. “ith the intensive system of agri- 
culture which is bzing employed, one might almost assume 
that some diseases were to be found; and the fact that 
onions 4nd onion se2d have besn produced intensively for 
30 years or more on these small islands would also 124d 
one to suppose that som2 dissases of this crop were pres- 
ent. As a matter of fact, during this short stay I was 
able to iientify, with the exception of smut and Fusarium 
rot, every dis2z4s2 known on onions in America, and one or 
two not known in the United States. These observations 
were made at the tims when the bulb crop was bsing or had 
already been harvsstei ani as the seed crop was approach- 
ing maturity. it will bs best to consider each disease 
separately, 


Mildew (Peronospora schleideni ) 


This, with the black leaf mold (Macrosporium para~ 
siticum) is the most common and conspicuous disease of — 
onions in the Canaries, ani consequently the better known. 
I saw it in some fielis at Santa Cruz (June 23 to 27) and 
at Orotava (June 29), where it had caused a loss of at 
least 80 ner cent ani probably more of the crop. In other 
fields it was much less serious andi still others were quite 
free from it. Taken as a whole I should say that it was 
generally serious, but in a few cases very destructive. 

It was guite evident to me that the location of the fields 
with respect to air drainage was a very important faotor 
in the control of this diszase. In fact, wherever [ saw 
mildew in its severe form the fields were partially sur- 
rounded sither by trees or buildings, so as to prevent 
the fresst ventilation. At Buena Vista (June 29) and 
Guimar (June 30) practically no mildew was founi and in 
these cases the fields were on areas sloping toward ths 
sca ani fully exposed. Mr. Reid at Orotava has tried 
spraying with Bordeaux to control this jiscase but with- 
Out success. Ths rows of ss3d plants are set somewhat 
closer her3 than in America ani the difficulty of apply- 
ing the spray successfully is a stronx argument against 
its usa. In fact, I belisve as much or more may be 
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gained by selection of fieslis ani localities as by spraying. 
suspsct this factor accounts in part for the tendency to zrow 
more s2ed each year on the south Coast. 


Black Leaf Mold (Macrosporium parasiticum) 


This is universally present following mildew and undoubted- 
ly increases tho damage started by the latter, It probably in 
some cases acts independently although to a minor degres; where 
mildew was absent little or no leaf mold was to be found, 


Rust (Puccinia porri) 


This disease was m@ade most conspicuous by the formation of 
telia. Thsse developed as small pin points, closely grouped 
together to form biack spots, irregular in size and shape, on 
the green seed stalk. As the stem died these spots remained 
equaliy &@s conspicuous. The sori, in cross section, showed the 
tsliospores forme’ and closely packed together in the cells 
just beneath the outer epiderral cell layer. The latter, though 
slightly raiséd, w@s not ruptured 4nd I believe does not rupture; 
the spores are probably dispersed after the death of the host 
or germinate in sit The uredinia are present but not as con- 
spicuous nor 60 Scuaant They were seldom found to occur alone 
vut usually with the telia. Ths uredinia are brown or orange 
in color and as they mature cause a longitudinal rupture of the 
host epidermis, Around these sori the telia are developed. At 
the time collections were made, June 34 to June 29, it w&s evi- 
dent that uredospore formation was past ani the teliospore form- 
ation had been in progréss for somes time, In most of the spots 
one uredinium was. to be found in the oenter but it was closely 
surrounded and nearly obscured by the numerously crowded telia,. 
In other cases several uredinia were founi in the center of a 
spot, making the center light~gray with the orange uredinia and 
surrounded by black ursdinia covering arvas up to 5 mm. in diarm 
eter-and surroundad by narrow black zonss Of telia,. 


This disease was found commonly in many fi 21.ds}; alttiough 
it was in no case abundant. In the region about Santa Cruz it 
was found only in fislds of the Crystal Wax variety, while 
Ysllow Bermuda fislds adjacent or near by were free from it. 
It was thought at first to be a case of varistal differencs in 
Susceptibility. ‘This was probatly only a coincidence, however, 
Since later (Juns 29) at Buena Vista the ilisvase was. found preva- 
lent on the yellow varisty. It apparently causes no serious 
damage to the host plént. iisntity of thissfungus remains 
for further study, 


Pink Root (Fusarium malli 7) 


This dissase was to bs founi commonly in many of the seed 
fields without respect to location. There was no evidences of it 
in anything but a mild form, hovever, ani it is not certain that 
it is the same as the Texas pink root. Mr. Reid tells me that 
there was much more >ink root. two svasons azo, anl Mr. “ortlesy 
Speaks of it in the rscort of his visit of that svason, kt was 
found common on bulbs from Lanzarote Islani also. 
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Rotation of s22:1 fizlis is practiceli by some zrowers, though 
it is not known how much this is done generally. The bulbs, 
however, bsing infzcted may 62 the msans of carrying it 
to clean fields. 


Basal Rot of Se2d Plants 


This trouble is the most serious noted on the seed 
crop. In some cases 90 per cent of the crop was lost. 
In the vicinity of Santa Cruz the Crystal Wax variety suf- 
fered the most, but near Buena Vista fields of the Yellow 
Bermuda were also severely affected. The disease was so 
far advanced that it was impossible to tell very much a- 
bout the cause. The plants ijiie down completely some~ 
times before much of a stem develops ani more often af- 
ter the blossoming stage. When pulled, the stem comes 
up with no resistance and the base is completely rotted 
off andi iried up, even suggesting that it had been chewed 
off by rodents. The bulb, which at this stage should be. 
of considerable size ani solid, has completely decayed 
and usually entirely disappeared. . The base of these dis~ 
eased stems gives some evidence of insect working, and 
very often Fusarium and Botrytis are found, but it is 
Quite possible that all of thess ars secondary. Ina 
field of Yellow Bermuda at Buena Vista mostly destroyed 
by this type of trouble, some cases of what appears to be 
an earlier stag: were founds (June 29). In these cases 
the bulbs were only partially decayed and the base of the 
seed stom still intact. Such bulbs were affected with 
bacterial soft rot. It is Quits »ossible that mest of 
this trouble is due to the soft-rot iecay laying hold 
of the bulbs in midseason or later. Several of the men 
told m3 that they always hai more or less of this dis- 
ease Causing losses during the storage period. It is 
necessary to follow this trouble through the season in 
order to tell much more about it; and it is not unthinkabls 
that it might be traced to incipient soft rot in the bulbs 
before planting, 


White Rot (Sclerotium cepivorum) 


Two cases of this dissase were found, one in Crys~ 
tal “ax Bermuda just brought from the fisld to Mr. Reid's 
Storage at Orotava; the other was found on the same varic- 
ty unier the sare conditions in Mr. Tildpret's storage at 
Orotava, From what we know of this iisease in Europe it 
is most common in midseason ani causes the ieath of af- 
fected plants befor3 harvest. Doctor Cotton states that 
ons sé2s very little of it on onions in England after Ju- 
ly» It is thus quite possible that if the fiziis-where 
these infected bulbs grew were oxamined ons or two months 
ago, the disease would have been founi in greater abund- 
ance. Mr, Varola at Santa Cruz later told me that they 
often had much white rot in the bulb crop earlier in the 
scason. It is thus no doubt prevalent to no small degree, 


An important Question is that of the possibility of its 
being carriei with the sed. v chances for disssmination in 
such manner ars not very great, although the contamination of 
seed through some irregular channel is not impossible. It is 
evident that even in cases of hezavy infection in the field, few 
diseasei bulbs reach storage. Any infected bulbs which do go 
thus far would iscay during thse warm storage period of four 
months, at 124st to such an extent that they would be thrown 
out as sorted before planting. Howsver, Quite healthy bulbs 
might carry sclerotia or infected soil to the seed field. 


‘The iisease was not found in any seed fields. In case of 
seed plant infection by the last possibility, the chances of the 
fungus contaminating ths seed are not great, but of course it 
is not impossible. I should say the chances of seed: contamina~ 
tion by means of Sclerotium cepivorum are quits comparable to 
the case of onion smut. 


Smudg> (Colletotrichun circinans) 


Very little of this lisease wes found on bulbs of seed 
plants. On the Crystal Y%ax bulbs which héd just been harvested, ~ 
however, it was very general and in some cases very abundante 
In Mr. Wildpret's storage I found in some bulbs which were only 
recently pulled, cases where ths fungus had rapidly invaded the 
fleshYy scales, causing much depressed lesions up to a centimeter 
in diameter. Mr. Vildpret says he often has considerable shrik- 
age in storage due to this disease. I have never seen this fung- 
us so active on White Globe onions. 


Neck Rot (Botrytis allii) 


This disease though not abundant was found to occur. It 
was noted (June 23) on Red Bermuda bulbs recently harvested and 
brought from Lanzarote Island to Santa Cruz. Infection in this 
case had taken place through a wound on the side of the bulb. 
‘A second case was noted on Cyystal Wax variety, recently harvest~ 
“ae at Wildpret storage, Orotava (Jume 30). This case was neck 
infection, 


Soft Rot (Bacillus sp, ) 


A few incipient cases of what appeared to be soft rot start~ 
ing at the neck and affecting outer bulbs were noted on recently 
harvested Lanzarote Red Bermuda onions at Santa Cruz. The occur- 
pe of soft rot on bulbs in the sesd field has Slready been 
noted, 


Y2llow Rot (Macrosporium sp. ) 


One specimen collected from a lot of Red Bermuda onions, 
Lanzarots, June 23, 


Black Mold (Aspergillus niger) 


A slight amount was found on Lanzarote Red Bermuda onions, 
ccently harvest2d (June 23). Tho weather was clear and dry as 
usually is the case at this season, which fact would not lead 
one to sxpect any large amount of black mold or neck rot. 
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Fusarium Rot 


No c&8s3s of Fusarium bulb rot were noted, 


Aoknov 2 goments 


am ereatly 2 :i to Consul Henry ani Vioe-Consul 
. Phelan, Santa’ ie Cruz iz Tenerife, who have very kindly 
place i much iata in thsir office at my jiisposal, introduce 
m2 to commercial men concerned in the subject, andi accom 
panizime on field sxcursions. Only through the help and 
comnendabls spirit of coonsration of theses man was the 
visit to Tenerifs mads suctessful. 


De. Curslins 

Office of Sugar Plant Investigation: 
U. S. Department of end 
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